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7n^<Dmm.:^^^^x^^fzm^i,^ >b L^mi^^K:v':^mfi:A^^cxfn£mmwim<D&ti 

t±T)6^^o tfz. 7ti^Tb^b^=f<D:^:^mfn()'^^<>fztLXi,mmm±^m^m'^VX\^>^ 

tz-A^hX$):ho 
[0 0 13] 

^'MU^ izmm--^^^^mu-t^Mm^B.tim^x\^^:ho ±tm^i^^fii£. mmm 

t^^ft^ LT mM:ff:^ =gr lEIb^S KX-oX mU ^ > ^ KM^IX L Tlf® 1" -2, i t i)^X i . 
[0 0 14] 
[0 0 15] 

t> "t? ^ o 
[0 0 16] 

[0 0 17] 
[0 0 18] 

&.±^mMiiz X flit, m^h fifz7ni^(DTMm-^^i^Kism-B Ttzm±^m t ^ Momti 
m\:^m^-t^(Dx.yG^(Dmmxm^m^\z^]^-^^^h-i)mmx^:^o 
{mM'kmk-r^fzib(Dmi^(D'B'm 
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[0 0 2 1 ] 
[0 0 2 2] 

O-b^N-V-^-t^-f^^^iS^x/cME A (Membrane Electrode Assembly) <h /ii^!i>#j3£$ ti;?) 
'^)\^t^^%MMm \^fz:K ^ V ^m'M.^m^x\>-^o me At±]^^^mft?KM^M-«U*- 

{^%) »MJ-f(i^ (1) (59 J; ^ ;feSJB^. ^^MJtfti^ (2) 

[0 0 2 3] 

H2 2 2 e- •••(!) 

2H*+2e-+ (1/2) 02 — H2 O - (2) 

7X*:^'^ttlt^jrjcffiSi-^7ic^i5'>^ 1 U 7C^ (M#) SVU iiJ±#RG. MM 

vtiiAP^i»f# s V 2 , wmttfe;^ ^7^10 wmtfetB u'-MM^ s v 3 . ^is^ii 

^ 1 2 S:y=^^'^^^^^iSltf^ S V 4 . 7K*=e^° > 7° 1 3 . tiTO^Ijf^ S V 6 . 11111X^5' > 
^ 1 5^ S.^W^l^iIif#S V 7 ^{fx-TV^^o 7K*^';^tt, TC^S V 1 5^-i?>it#S^;^ 

RG. ^t»f#sv2, SV3, m^5^n.^\2^ 7Ym^^y-f\2>. ^^i/f^sve. laa^J' 

[0 0 2 4] 

mm -2, 7C^ S V 1 h -5> o S V 1 t± M»fl5 2 0 OMf J; o Tli 

G<Dmmm. ^^Mffl!l<59 3>-/l/yif 2 2 (DM^'WJ^^-oX^t -5. J; ^ tZJ&oTV^;?, 

o -t-=&fc-^tljfpf|5 2 0t3j;^n>^°V-;/-9-2 2(7)|glf|, MWr^ S Y 8 RZf S V 9 ^z^ir :h 

j±#R G^<Dm^^MJ±^:±^^^mm^^R^<Dim^j±tj^±^^^. mm^s v 9 ^ 

[0 0 2 5 ] 

mm^2 0 <DmmE-^K&^\,^xmm ^ti^o 7n# s v 1 Rxrmm^ s v 2 >6^t^i#: $ fifz 
mM<Dmmwitn mm $ tt-g, „ 

[0 0 2 6] 

^ftrS-^ly 1 2 {4. iitilfeBft'^V^TM^^mtfe;^ ^ 1 0 om^'fk^;^/^^^ J; 19 ^ 

^^i^R4't^7R«*'^^5Mim^$ii^o m^. 7m^°yy°i z \immwiLmzi>7m*^ 

5 {4. #mi^j^Rt'®i^$tL7N°-s/B#t;|BJfc$tL;|,'ffi. ^m#lhB#tcp^ife$tL#TOj^R 

miiE# 2005-3036153 



#11 2 0 0 4-0 7 6 6 3 6 v : 4/ 

[0 0 2 71 

Bt itiKm^y ■/ 1 3 coJIElJi ictii^jgj^ R L T 7X* ifT^^M^ LX^^-t^ 

XoK^j:-oX\^^^o mm^SY 6^±m'^M^WK^imMc^i^X\^^^7!)^^ ^m#Jhv--5r> 
;^ fcisv^TIHilX^^ ^ 1 5 t::7X**'^75W® $ i-htzmiMmU 2 0 OMfP^^^c J: o rJI 

JR^^^'l 5(7)J±;t,^;f^j±5B]-tgtC^o-CV^^o ttmitlff # S V 7 {i . l&m#±B#tCii|ff ^ 

tL^;^^ $^fi)Hf tcniiliiJ' >'^' 1 5 i/ZB'^-^fix\^^^7km-^^:^^fmw,m:^^ 1 Q 
[0 0 2 8] 

mPrnm:^^ y ^ 1 o\z^%^m^ir^fz)sb<D^mhl.x\±^ j^r^^)~i-2 1. 3> 

•/V>yif2 2. tJnrlff 2 3 ^jtx.TV^^o ■:r^T^';-^2 1 {±. ^'l-^^fe-J^-^b L-CMm~> 
^ x A tcl3i I9 o n>'-7'lx-7^t-2 2 (i, lXi9 A:}Xi^.tL7t:^^=^MfP^|5 2 0<DMWf^ 
tc^c^v^TjEMI-^ ^ 1 1:: J: oTitlimm;^ ^5/^10 ^^«$;?^^^^S^^^J±^^ 

[0 0 2 91 

Wmttil^ ^ 1 0 0?'t*Pm(i. 3 1. -7 T ^ 3 2 , RZ/'^i!il^y:f3 3 ^ 

#x., <^±P7K«*4-«-?tfe;^^ ^ 1 0i*if|5tctiit«$fL;2, i ^ ti^oTv^-s., 
[0 0 3 01 

aM§|52 OfiECU (Electric Control Unit) ^<7)<2r*n0 3 > tf^-^ ->y(.T-A-T?a^ 

:^f;^?ltL|^tB^at L-Ci&f^$^J:-5,^ t;^six|gi;:^^-^v^^o -f^^^. m^mM^^^ 
m (1112- 4) icioT. MWf|5 2 0 {i. 7C#S V 1 =^r^#IL. 7n# S V 1 OT^^StoM*2^■ 
[0 0 3 1 1 

i^[z\t:^mW[m.'D Xn\z^ ^-^M n h^V ^ K=^fljffl1--S ^ t Lv>o 

^ y°(D^^)vy'x\±^ fMm\z\ty ]y ^ Y^(Dmm.Wi^m^it^Km^m.'^t7i^^) y-v 

(Dti(D^t'7y:^\,zx-oX^-iz>^l^xmif-tz>o ^(D}i^mt(Oi^-)V(D^^'^\t7.-fv > 

m^ik(D^m5^fzni3m^<Mt)^i^-)\^(Dm'm^±i}^\^±.-r^o ^(d^., ^^m.^mm-^mm 
# (7G#) 'kfM-rz>m^\z\iT'mm(om.i±.^m^m^\^xi)^hmi^mmm^'kiWi^\^ 

[0 0 3 21 
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[0 0 3 3 1 

if7s]±.ti \z.mm ^i\^o wm^tfeAniti^^ s v 2 p^iBf^ s v 3 . iiiff# s v 6 

V 7:;0^T?Fm$fL. 7X^:*';^>6^W^fi]i&Rl*l^#lt L:&7j)^^^fmm?til-^ ^ ^ 1 0 ct? 
^?fJ#S (3#fc^ $ tL ^ o ^ . 3 > T' V -9- 2 2 ;5^'igl:lEt;j $ *nfl#| 2 3 x. 

[0 0 3 4] 

[0 0 3 5] 

m2i,zm-t^^K. if:^mfim^^m:d^-^ft^^4 ^y:f^txii (si :no) ^ mo 
^m^m-^m^T^ii^o ^':^mfim^^mm-r^^4 ^yif^ztj:-ofzh (si :yes) 
. Mm^^2 0 ii^fitxm^fx\^^fz^m^m^irz7i\ ^^\^m^hi,zmmM±iffz^T 
iffz !9 LT, mnmm.:^ ^y^io i<zi3^f^mn^<D7m:^^:^mm^wm^^^ (s 2 ) 

0 :^m:ffy^^mmKi±^^nm<7)MmKm^'':^:^m'^Lxi3^, ^ti^mm^^xLtd 
^tm^t L\^^-^--hx^^o 

[0 0 3 6] 

^iiz, mmM2 0 iimJ±7}<.m ^ y ^ 1 1 Otg^s V 1 ^PSil-r-S (S 3 ) o BM^^:^^ 
[0 0 3 7] 

^■r\ tim^j^R4'tc^^LTv^^7jc^5irx^iiiJl3i^ ^i)^ 1 5t^*i6;s,o >i<^/ci6. m 

W(4i-fti«»f#S V 7 =^P^IIL (S4) . 7fC**°>yi 3 <7)|lI|g#:^±ij]D$-ti:T ( 
S6) . #^^fi&Rp{3t;^J^LTV^^7X*^'^^[lIi|X^>^ 1 5l*Itr^l9^Xtfo IWIBftZ, 
^-^-e^'W^S V 5 ^PfmLT (S5) «^Si^R|*IC0j±*=^Tlf$*:2.o -^^°-v^Iif# 
S V 5<7)|iifei3 j; ^^-^-Vifi^fL^fz^^ m^^f\^h7)mif^(0\hm.^y\fh'SL^W:if^X 

<ho ^^xmmn>2 Q)k±. -=^yf\yy^2 2<Dmmm.'^i^m^^x (ss) . 

[0 0 3 8] 

%mm2Q\t. mu^'yy'i b(D^m\z^^)±-t}^y^v ^(^^ti^m^L- (S9) . 

c 1 {4. ma^j'^i^i ^i)^+6^im%^\zmK.hfL^t^m^fi^m^um^tix^y) . 

ffi:^J>&^^Cl(^i»ffiP c im±fC3tL/t:^^tC{4 (S9 : YES) . ^f|5^^m^i:>&^ii: 
^iltt^fci6. M»fl5 2 0 (±7X*'i^°>y 1 3 OlEK;^iPB##ihLT (S 1 0) UW.^ y ^ 

1 5 ;^^e>Oit»fE=£-^ih1-^/^«6i::lHiai^ >^ APco^llf^S V 6 (Sll) o 
atJiHJlZiJ' 1 5 <Dm^-tX\t±J)^hti:^^h^^hK^o 

[0 0 3 9] 

m±<7)!sa;atc J; oT, 7n#^s V 1 (o'r^m<o'mMif:^mn:ifim.mMtm^M:Lh\ztiih 

o il^ffiMf^{4J±:tJ^l&;6^ite$tL^o EI 3 t'^F-r J: d §1^^15 2 0 fiTC^S V 1 ET 
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^:^^^m&i-^ (S 2 0) o iC:-C% <7?F;f ^<7)i±:tj p c 2 t LX. **Mf^fJ t:: is ^ 

557'^stL$ij^^tfd 7ta6t'5^^^^j±7^^'7S#s V 1 (D^mtTrntom^z^^t ^ j; d ^ 

v^^^t^fi (S2 0 :N0) . t/f?J^JE^!3iS^I%tt'2.-^i tflWLT^IIlOfiJIfftcg^a;?, 

o 

[0 0 4 01 
[0 0 4 1 ] 

Wl^Eil^^^ffiilP c 2&.T'<zT-^^'^fzm^izii (S 2 0 : YE S) . :^^m(D 

timmmt^wi^-r^ho -rti:i^%^ mMmm.xumm'^^Y 2i)^mi%'^f\^ (S2 d . 

5^° > 7° 1 3 <73|EI:!)75?j^ih ( S 2 2 ) . vilif# S V 5 mM^. ^fl ( S 2 3 ) 
. M*(-m?tiimP^W#S V 3 75^T^SI$^^^ (S2 4) o -f-LT. — ^BtFel t l^^'Mi"^ 
t-t?#oT (S 2 5 : NO) . B#r^ t 1 ■hmMX.fzh (S 2 5 I YE S) . #y^^i±iJ-t> 

l'C^M^^i'i^m^^S.ti^Z^W^\:'f^i}^'^i}^i}^^^'^ftZ> (S2 6) o >li-e^ 

[0 0 4 2 1 

> >^ ^ It ^ J±:?7 ^ PJ^ BTfgt?* !9 , l3'g:JE<^ > v =^ MSnTfg t^M^ $ tL/cffi;(j 

&timtt xm^mm ttj:^fzi6x^^o 

[0 0 4 3] 

Mx.(4\ :^mmfmxii. itmm^&'^m^ir^&tj'i^y^D litm&^m^'^mx^ 
■h if'^m.mt^m^-^^(o\,zn im.m^w.x^ ^ iiffi^R g ot-mjoeeij ^tite-r ^ 

<^^Sv^ffit>-fe>-9-p 2-e^iij^l-;g):^y{)5#7&^>fcffi^j^Iii*^fflnrt^-e*-2,fci6S'^ lv^tJ^ 

/f^^ i: ^ o T T7n^ ^m^^ umm^ ^mtiL-xi> jt^o m ^:^^yf-^^xitm&^^ < <^ 
7Km-^'^:^m-i'Lmx^xLi^'ox\^^^m^. m&^m^ Lfzi,zi,m^hir7K^ij':^mm^ 

[0 0 4 4] 

^(Dm^<Dfziib^ 1imU2 0 {4EE^J-b^-^fp 1 v>-C7K*:*'^flll&S&c^i±;tJ^^f;f^co 
KtiP c SiikT^-^yb-^m^ir^ (S2 6) o ^ i-e^<7)J±;tJ P c 3 i4. jfi:i±fficoJE:tJ-fe 
y^V 2^m\'^fz1^-7b^X\^^-^\ ■^mm(D&tl'ty'^i> l ^fflV^/^^75^j;v^:d^^liSIJi-^/c 
i6<7)L^v^'(itt-tSo fOx-ff. ®J±Mc7)l±;^7-tri'-9-p 2T'MJprtg5fe*::k:J±:tr i i9/lN$ < 

[0 0 4 5] 

i&mmomti^y^D 2^mmi-^^^^ (S2 6 : yes) . mm 20 {4— 5^^^ 
j±t}-^y^p 2o^m'fs-^^c^cf<jEtj^iij^^ta-r'& (s a 0) o Mx-{^> ^^m^mK 
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tfzit3miik±w\^Lx^(D^i^^nMi^. i i^^it^'&ffiij^i&^^i^;?) i d j^lt^ i 

S3 1 : YES) . ffitf>6^^±#L-CV^^O-e7n#S V l<^)F^#^#^+M^T-^^/c*:) 

^ 7G#^>-;vs V (S3 2) o ^(Dmmitmm-m,m^^:^7-^<^ 

[0 0 4 6] 

tfz. Ktit^T^Lx is ^ ^<Dmm^m^^}±timp c 6iik±x^^fzm^ (s 3 1 

:N0, S33:YES). 2^*T:*^^'b^vM±1"c0EE:'j^^~fg:TL-CV^S(7)-t:-W(75 t-^^iT)^ 
KMi-^-^^^Cfzis^ivij^^^o ^--e7R*»^^>^\l•)S^^0;a (S3 4) ^mMir^o mWMM 

(Dm. is':^mMM4^mzm^^fz)!b{z^ mk'7)7}(.m^^m^^^mnB^R<Ds.ti±m 

[0 0 4 71 

ms.m'^&ti'ty^p 1 ^fijffli--^^ fc#ij»f$a/i±t^ (s 2 6 : NO) . mm 
U2 0 iimm^z-^mm&tj-^y^v i i<zx^x^m^i^^Bti^m^&^-t^ (s 4 o 

^'fkfi:i»^'B'fS<7)ffi:^;MP c 5m±T'^o/i:^^ (S4 1 : yes) . j±^/^>^~±#l-cv^^ 

<75 -e7C# SY Kom #M t ^ +^li^t? ^ ^ i6 . V - ;v S V 1 ^ t ^tJB^JJta ^ ^Jfe 
-r^S (S4 2) o iOj2a;aicov^r{±. Xx->7°S 3 2 i:|W|1t(l#x.t3^x^o 'fciB. J±lJ 
MP c 5{±^ ^ftffi0#t;i3tt^7G#S V 1 ;Ci^^O*'>^rltLi' J: ;i>m^_L#^+^ltSiJoTtg4" 

[0 0 4 8] 

tfz. J±tl:fy^TW\^X ^ ^ ^(DmtM:^m^<Dj±timP c 7 Jil.±-e^ o fc^-^ (S4 1 
:N0, S43:YES). :^^T:^^h^j:^^iiir<Dmtl-^^&TLX\^^^(DXm^<^t^^i}^ 

i,zif!:mi!}^^\^fzis^fiifl:^&o ^ ^x:^mmfiMBmm (S4 4) ^mm-t^o mm^'m. 

^Cov^Tfi. Xr-y^S 3 4 tmm^zm^hti^o ^£Bm^(Dj±-JjmP c 7 l±-MS.Tizi5 
[0 0 4 9] 

±|Bv^-rixt::^^^ t'fev^:^^ (S 3 3 : NO, S 4 3 : NO) . tu^S V 1 <^M#^ 
[0 0 5 0] 

xm4:K^i-Xd^j:^mx:i^m:ff:^tmmir:ho t-ri&W}^^^^^fi^t (S 5 O : ye 

s) . %mm2oii. ^ivtxmzhixx^^^tzmm^m^sY 7\ mu^ y^mm^sv 

6. M«mAPM^SV2. :S.«*W?t!imPiIlif#S V 3 ^Ifm^*^ (S5 2) 
o mJicoMtc J:oT. mU^y^i' 1 5cottiP75-f>ilX#$:}xXv^/-c7X*55'';^:^^7X«:^^^'» 
*&j^l'ft^$tL, -?-07X**"':^t?^m/^^r?i^^:?^^o 
[0 0 5 1 ] 

HiR^ 1 5 tC7X**^^^^~^oTV^^!51i9 (S5 2 :N0) ^ y^m^^ y° 1 3 coiHn 

^(D)±.tiV c 9 iiniK^\^^i^^\Z\t (S5 2 : NO) y ^ I ^ ^<D7Y-^if T^^MM 

LTt^S^^'^^ff 7fc^*°>7'coffiPffitf p 37{)-'P c 9jy.Ti-^o/^J^'^tc (S 5 2 : 
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YES) > m^X-^^^y^l KDiti^SY lifimm^fL^h i:^tj:mmm-^i^^^^^f\^^ 

(s 5 3) o iwii3#tc7XK4^°>'-7°i z^%mir^mmm^^mti^Mo =fcib\ m^x^^y^ 

[0 0 5 2] 
[0 0 5 3] 

4 7t *«?f^i^ 1 J: 7jcK > 1 1 ^ mmY.-t ^z.h\zx.'o xim -ffM%%^^ 
[0 0 5 4] 
[0 0 5 5] 

■tfzm±.%im\^t£ifih. itllf#SV2^S V3^ SV6. S V 7 >&^T^ D tt^ Ot? 
[0 0 5 6] 

^ ^: BffS'fit JiJ.T <7) J±;fj -t: ^ tL(f 7X* <7) ^pfi t ^fij if -r ^ <^ -e\ BE^; ^'fb<^a» 

^fz^mm^\t^^mm.^ y ^ 1 5^-'b7fc*^5f^^«i^&-e^-2,<^-c\ ^t^e^-e^^o 

[0 0 5 7] 

mmm 2 ) 

[0 0 5 8] 

•o^ i9 . %#s V 1 (D-rmzm"^^ y^ i ^^(Dy^m^^^w^^-b^Wi^^xid ^ , tK* 
6. iittif#s V 1 0. 4^ m>\x^y^ i 5> ]g.?>'iiif#s v i 1 

h^£:hmn^mm^fix\^^i,o tfz. mmm^Rx^i. m^i^y^i BRrfrnmrnm^ 
s V 7 i<z^XK.xM±^Ryi}mt'fhfix\^^^o mMm^R<D7i^^^^:^m^^^<Dm^j^j± 

[0 0 5 9 ] 
[0 0 6 0] 

:ff^^mf^^\]^MM-^^-^tt^ ^ 4 5 y^'tXii (S 6 1 : NO) . ^(Dmm^m.:^^M^f 
^iv^ho :ff:^mi^m^'tMMi-&^ -i ^y^'K^^-^fzh (S 6 1 : YES) > mMU2 0 

itmmmmi tmm. mm^(D7Km:ff:^mm'^wm-^^ (s e 2) . iSJETfc^^j'^i^ 1 1 

(Dyt^SY l^mm-t^ (S6 3) o 
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[0 0 6 1 1 

5 :^-|?)<^^^°- vt' i oTftJE^tL^o ^(Dfzib. 01J#Pf|5 2 0 «igif# S V 6 ^ IrlSI LT^f 
mWR^Irlilb (S6 4) . ^^°-viil|lf#S V 5 =^F?l*jCb (S6 5) ^ =iyy°Uy^2 

2(Dm^mt:mm^^^ (ses) o 

[0 0 6 2] 

i\m-r^fz)^. mnm2 on. 7m^°>-fi e^^m^^. mm^svi o^mtk^^^^ 

(S 6 6) o ^v^^\ mim^2 Oti. iWti. 5(D^ml^^^^ 

J^tS'ty-^p 4<D]±t}^mM.L (S6 9) . HiRiJ'^^' 1 5|*IOj±:tl:a«B'f5E«^J±;?:P c 1 

KMLfzi)-^:b^'km&ir^o ^LX. MU^ ^ 1 5 <7)j±:t/^^~i P c 1 J; ^i^^^m 

(s 6 9 : NO) , m^i^y^ 1 ^i3'^^'7^Ws^hi^^]±.t}x^^mm\^xyxm(om 

m\^^i^. 1 5OJ£:tj7&^^^c0i[tJ±P c l J^^ic^gt/iJ^'^lcti (S 6 9 : 

YES) . tK^jK^T'I 6 (^|gt&^iPB##jhLT (S7 0) EIlR^ > 1 5 ^ Ojlfr-^^ 

miL^^fz^Kms^^y'!^ xu<DmmifSY I Q^mm-r^ (S7i) o 

[ 0 0 6 3 ] 
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